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@ Securi^ threads and security paper using the same. 

@ The specification discloses with reference to 
Figure 1, a security thread (11) for use in sec- 
urity articles (10), said thread (11) comprising a 
substrate having a coating on one or both sides 
of the substrate, said coating containing a ther- 
mochromic material selected from pigments 
and dyestufis which material changes from col- 
oured to cdouriess when the temperature of 
said pigment or dyestuff is changed to the 
activation temperature. The thermochromic ma- 
terial may be coloured when the temperature is 
below the activation temperature and becomes 
oolouriess when the nrmterial is at the activation 
temperature or above. The thread (11) is for 
security paper (10) for use in producing bank- 
notes and the like. 
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The invention is concerned with security threads 
for security articles such as banknotes, cheques and 
the iil^e. 

It is widely to known to use in banknotes security 
strips or threads which are made from a tijansparent 
film provided with a continuous reflective metal layer, 
vacuum deposited aluminium on polyester .film being 
the commonest example. Banknotes madejfrom such 
paper have been in general circulation in many coun- 
tries for many years. When such security devices are 
embedded in a security paper and the paper is sub- 
sequently printed to provide the security jjocument, 
e.g. a banknote, the thread cannot be readily dis- 
cerned in reflected light but is immediately apparent 
as a dark image when the document is viewed in 
transmitted light Such threads are extrennely effec- 
tive against counterfeiting by printing or pjhotocopy- 
ing. since the optically variable effect whiclji is provid- 
ed cannot be accurately simulated, for example by 
printing a line on the paper. | 

The composition, size and positioning of security 
threads currently In use vary depending on the de- 
sired security of the document Typical security 
threads are composed of a polymeric film such as 
polyester, which may be metalised or coloured and 
may include microprinted lettering denoting a title or 
message. The lettering can be produced by printing 
onto the substrate or by de-metallising a metallic layer 
on the substrate. One example of microprinted thread 
can be found in British patent specification No. 
1095286. The threads can be silt to produce either 
registered lettering with respect to the edge of the 
thread, or unregistered lettering designed so that the 
message always appears in respect of thread slitting. 

The widths of threads typically used ivary from 
0.5mm to 2mm and may have thicknesses typically 
ranging from 12 microns up to 50 microns. 

The positioning of the thread within the document 
may be strictly controlled to agreed criteria and may 
be concurrent with additional security features, such 
as watermarks. Security threads may be fully embed- 
ded within security paper in such a way that paper fi- 
bres cover both sides of the thread, nraking it consid- 
erably less visible in ref lecth^e light, but clearly visible 
in transmitted light | 

In recent times, however, in order to enhance se- 
curity documents against modern counterfeiting 
techniques making use of sophisticated colour sepa- 
ration, printing and colour photocopy technology, it 
has become common to use a security thread conrv 
prising a thin layer of aluminium on a plastic support 
which Is exposed on one side of the sheet at Intervals 
along the length of the thread, the region o f exposure 
being referred to as a window. British Patent Speci- 
fication Nos. 1552853 and 1604463 disclose bank- 
notes containing such windows. Paper for use in pro- 
ducing such banknotes can be made using the meth- 
od disclosed in European Patent Specification No. 



0059056. The dimensions of the windows typically 
used are from 3mm to 14mm lengthways, with 
bridges ranging from 4mm to 30mm therebetween. 
Again, the positioning of the windows may be control- 
5 led to allow registration of the window with respect of 
the document and other security features such as wa- 
termarks. 

This latter development has resulted in enhanced 
security and windowed paper has been used for bank- 

10 notes by many countries. A banknote of this type pro- 
vides added security against counterfeiters as, when 
viewed in transmitted light, the strip is seen as a dark . 
line and when viewed in reflected light on the appro- 
priate side, the bright shining aluminium portions 

IB which are exposed at the windows are readily visible. 
However, there is a need for even greater security by 
the use of ntore sophisticated security devices In or- 
der to render the task of a would-be counterfeiter 
more difficult as the reflected light appearance of the 

20 exposed aluminium portions of a security device can 
be simulated to a degree by modern materials and 
techniques, for example by the use of hot foil stamp- 
ing. 

Other threads In use can be coated with protec- 
ts ttve lacquers and these may contain, for example, flu- 
orescent inks which are only visible on illumination 
with ultra vblet light of a specific wavelength, e.g. 
366nm. 

It is also possible to make threads that are ma- 
30 chine readable by incorporating into or onto the sub- 
strate, substances which can be identified by a detec- 
tor, such as magnetic material. 

Other known threads can be a single layer or mul- 
tiple layers bonded or laminated together, and in 
35 some instances each layer may be coated with metal 
such as aluminium, stainless steel, tin and/or metal 
oxide such as tin oxide. The coating may be protected 
with the lacquer which may also contain coloured or 
invisible fluorescent pigment, for example rare earth 
40 chelates, such as europium acetylacetonate and the 
like. 

The present invention is concerned with provid- 
ing a security thread of enhanced security to provide 
security articles such as banknotes, cheques and the 

45 like which is even more difficult to counterfeit than 
the present banknotes containing windowed thread. 

The present Invention provides a security thread 
for use in security articles, said thread comprising a 
substrate having a coating on one or both sides of the 

50 substrate, said coating containing a thermochromic 
material selected from pigments and dyestuf fs which 
material changes from coloured to colourless when 
the temperature of said pigment or dyestuff Is 
changed to the activation temperature. 

55 Preferably the thread comprises a substrate hav- 
ing a coating on one or both sides of the substrate, 
said coating containing a thermochromic pigment or 
dyestuff which is coloured when the temperature of 
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the coating is below its activation temperature and 
which becomes colourless when the coating is 
warmed to the activation temperature or above. 

Preferably the substrate is printed with indicia be- 
neath the coating, the cojour of the indicia being such s 
that when the thermochromic coating becomes col- 
ourless the indicia are revealed. 

In a preferred embodiment of the invention one 
or both sides of the substrate have a metallised coat* 
ing, which is partially denrtetallised to produce indictap 10 
and the thermochromic coating is provided on one 
side of the substrate such that at a temperature below 
the activation temperature the thread when viewed 
from one side appears as a continuous coloured line 
and when viewed from an opposite side appears as is 
a metallised thread with demetallised coloured indicia 
and at the activation temperature or above both sides 
of the thread are seen as metallised thread having 
colourless demetaDised indicia. 

Preferably the metallised substrate Is coated on 20 
both sides with the thermochromic coating, such that 
when the thermochromic coating becomes colour- 
less the demetallised indicia are revealed. 

The thermochromic coating may be applied as 
printed indicia to the substrate, such that at the acti- 25 
vation temperature the printing disappears. 

Alternativly the thread could comprise a sub- 
strate having a coating on one or both sides of the 
substrate, said coating containing a thermochromic 
pigmentordyestuffwhich is colourless when the tern- 30 
perature of the coating is below its activation temper- 
ature and which becomes coloured when the coating 
is warmed to the activation temperature or above. 

Preferably the thermochromic coating is applied 
as printed indicia to the substrate such that at the ac- 35 
tivation temperature or above the coating becomes 
coloured and the indicia becomes visible. 

The coating or coatings are preferably composed 
of a variety of thermochromic compounds which dis- 
play differing coloirrs, which contpounds are acth/at- 40 
ed at different temperatures, such that as the thread 
is warmed or subsequently cooled It progresses 
through a pattern of changing colours. 

In a preferred embodiment of the Invention there 
is further Included on one or both sides of the thread 45 
beneath the thermochromic coating or coatings, a 
dye or fluorescent nreterial either In the substrate, on 
the surface of the substrate or in a coating on the sur- 
face of the substrate. 

In a second aspect of the present Invention there so 
is provided a security paper comprising opposed sur- 
faces for the provision of printing to identify a docu- 
ment formed from the paper, and positioned between 
the two surfaces of the paper as a security feature a 
security thread as previously described, 55 

The thread may be wholly embedded between 
the surfaces of the paper, however, the thread is pre- 
ferably positioned partially between the surfaces of 



the paper, portions of which thread are positioned in 
windows where there are no or virtually no paper fi- 
bres on the thread. 

Paper is preferably a laminate of at least two 
sheets with the security thread being positioned be- 
tween the laminated sheets. 

In a third aspect the present invention provides a 
banknote or other security document produced from 
the paper. 

The invention will now be described, by way of 
example only, with reference to the accompanying 
drawings in which:- 

Fig. 1 is a plan view of a sheet of security paper 
containing a security thread according to the in- 
vention viewed in transmitted light at a tempera- 
ture below the activation temperature; 
Fig. 2 is a plan view of the security paper of Fig. 
1 viewed In transmitted light at a temperature 
greater than activation temperature; 
Fig. 3 Is a plan view of the security paper of Fig. 
1 viewed in reflected light at a temperature below 
the activation temperature: and 
Fig. 4 IS a plan view of the security paper of Fig. 
1 viewed in reflected light at a temperature great- 
er than the activation temperature. 
Referring to Fig. 1. there is shown a sheet of se- 
curity paper 10. which can be made from synthetic fi- 
bres, natural fibres or a combination of synthetic and 
natural fibres. 

Embedded either fully or at least partially within 
the paper 1 0 is a security thread 1 1 . The substrate of 
the thread 11 is preferably a polymeric film such as 
polyester, e.g. MYLAR (Trade Marie) from DuPont or 
MELINEX (Trade Mark) from ICI. 

The security thread 11 is coated on one or both 
sides with a formulation containing a thermochromic 
pigment which, in one embodiment of the invention, 
is coloured when inactivated, but becomes colourless 
on warming to its activation temperature. The activa- 
tton temperature will depend on the pigment being 
used. Many have activation temperatures of 35°C, 
but this is not true for all. The coating is applied to a 
web of the thread substrate prior to stating and the 
thickness of the coating may vary from one micron to 
10 microns, depending on the strength of visible col- 
our afforded by the pigment. 

The coating may be applied, preferably in the 
form of an ink, by a number of techniques using, for 
example, a roll coater or alternatively using a printing 
press by f lexographic, offset lithographk: or gnavure 
techniques. 

Two or more different thermochromic coatings 
may be applied to the substrate, which have slightly 
differing activation temperatures and different Inac- 
tive colours. When blended together, two or more 
inks may produce a coating such that when warmed 
to one activation temperature, one Ink becomes col- 
ourless giving a different base colour; as the temper- 
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ature increases, the other ink(s) either change colour 
or become colourless until all Inks are acth^ated. At 
this point the thermochromic coating becomes col- 
ourless. 

In an alternative embodiment of the inventton, a s 
thermochromic coating may be used which has no 
colour at ambient temperature, and becomes col- 
oured at its activation temperature. 

After the coating or coatings have been applied 
to the substrate and have dried, a furtheri protective 10 
lacquer may be applied and also an adhesive to pro- 
mote bonding of the thread to paper during n^nufac- 
ture. I 

The web of coated substrate Is slit to the desired 
width and, if required, any lettering or design regis- is 
tered with respect to the edge of the slit thread. The 
thread is wound onto bobbins containing for example, 
6000 metres of thread. | 

The slit thread may be incorporated intiD paper by 
one of a number of known processes. The jhread can 20 
be sandwiched between two separate paper layers 
which are laminated together to form the security pa- 
per. Alternatively, the thread can be fed into the paper 
thinstock during paper making and allowin]g fibres to 
form paper on either side of the thread. Alternatively, 25 
a windowed thread technique using a cylinder mould 
machine as described in Patent Specification EP 
0059056 may be employed producing a djsf ined for- 
mat of windows 12 visible on the topside of the sheet 
1 0 separated by embedded thread bridges II 3. The in- 30 
elusion of windows 12 in the security papier 10 pro- 
vides enhanced security for the reasonsj explained 
below. I 

Fig. 1 illustrates the appearance ofjthread 11 
when the paper 10 is viewed In transmitted iight at a 
temperature below the activation temperature of the 
thread coating. Here the thread 11 is seenj as a solid 
line as the thermochromic pigment is inactive and col- 
oured. A message may be printed on the thread sub- 
strate beneath the thermochromic coating. If printed 
in an ink which has a similar colour to the inactive col- 
our of the thermochromic coating, it would be ob- 
scured. I 

When the thermochromic coating of the thread 11 
is warmed to its activation temperature or above, it 45 
becomes colourless. A message printed on|the thread 
substrate beneath the thermochromic coating, which 
was obscured by the colour of the inactive pigment, 
now becomes clearly visible In transmitted light as 
can be seen in Fig. 2. I 

In the sample shown in Fig. 3, the security paper 

10 Is viewed In reflected light at a temperature below 
the activation temperature. Here, the coloured thread 

1 1 can be seen in the windows 1 2 in the surjface of the 
paper 10. ; 

In Fig. 4, the thermochromic coating Is warmed 
to its activatton temperature or above. WHen viewed 
in reflected tight, the coating has become colourless, 



thus revealing the message printed on the substrate 
of the thread 11 in the windows at the surface of the 
paper 10. 

Although the invention can be used without win- 
dows the addition of windows in the security paper 10 
provides enhanced security as it provides an addi- 
tional two variations in the optical viewing character- 
istics. The views shown in Figs. 1 and 2 will be similar, 
whether or not windows are included in the paper. The 
views shown in Figs. 3 and 4, however, will only be 
availablefor windowed paper. In reflected light, a fully 
emt>edded thread will not be very visible even when 
the coating is not activated. 

The following are different examples of different 
security papers in accordance with the invention. It 
should be noted that the invention is not restricted to 
security paper. 

EXAMPLE 1 

A web of 23 mm Mylar film is coated with a semi- 
transparent magenta coloured thermochromic ink 
(supplied by SICPA UK). TTie web is slit to produce 
1.2mm wide thread and wound onto a bobbin. This 
thread Is wholly embedded between opposing surfac- 
es of a sheet of paper during manufacture so that it 
Is completely encased by paper fibres. In reflected 
light the visibility of the thread is considerably re- 
duced by the overlying paper fibres. In transmitted 
light the thread appears as a magenta coloured line. 

On warming to the activatton temperature of 
ZS^C, the thread becomes colourless making It virtu- 
ally Invisible in transmitted light 



35 EXAMPI^ 2 



This example utilises a thread made by the pro- 
cedure described in Example 1, except in that the 
original Mylar web is coated with a different colour (for 
example, semi-transparent yellow lacquer) prior to 
the coating of the thermochromic Ink. in reflected 
light the visibility of the thread is considerably re- 
duced, in transmitted light it appears as a continuous 
coloured line a blend of magenta and yellow. 

On warming to the activatton temperature of 
as^'C, the colour of the thread changes to yellow when 
viewed under transmitted light. 



40 



so 



55 



EXAMPt,E 3 

This Example utilises a thread made by the pro- 
cedure described in Examples 1 and 2, except In that 
the thread Is embedded between two paper layers at 
a nip prior to pressing. 

EXAMPLE 4 

In this Example the web of Mylar is first printed 
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with a message such as VALID' or a name, logo or 
other indicia in a colour similar to that of the thermo- 
chromic Ink. The thermochromic ink is subsequently 
coated over the printed film. The printing may be reg- 
istered or unregistered whereby, after slitting, the s 
message, name, logo or other indicia appears central 
to the thread if registered or is staggered in such a 
way as to ensure that the message is readily seen Ir- 
respective of slitting position if unregistered. 

When the paper is viewed in reflected light the io 
visibility of the thread is considerably reduced. In 
transmitted light it appears as a continuous line the 
colour of the fhernK)chromic ink (see Fig. 1). 

On warming to 35**C the thermochromic Ink be- 
comes colourless revealing the message or indicia f5 
when viewed in transmitted light (see Fig. 2). 

EXAMPLE S 

In this Example the procedure described in Ex- 20 
ample 4 is followed except in that the message is pro- 
vided by negative indicia prior to coating with the 
therntochromic ink. 

When the paper is viewed in reflected light, the 
visibility of the thread is considerably reduced. In 2S 
transmitted light it appears as a continuous line the 
colour of the thermochromic ink. 

On warming to 35X the thermochromic ink be- 
comes colourless revealing the negative microprint- 
ed niessage or indicia when viewed in transmitted so 
light 

EXAI\^PLE 6 

In this Example, the thread is made by the proce- 3S 
dure described in Example 1 , except in that the thread 
is embedded in paper having windows at the surface 
of the paper. In reflected light the thread can be seen 
in the windows showing the colour of the thermo- 
chromic ink with considerable reduction of visibility in 40 
the bridges (see Fig. 3). In transmitted light the thread 
appears as a continuous line the colour of the ther- 
mochromic ink. 

On warming to SS^'C, the thermochromic ink be- 
comes colourless, and in reflected light the windows 45 
become virtually invisible. In transmitted light the win- 
dow and embedded portions of thread become virtu- 
ally invisible. 

EXAMPLE 7 so 

In this Example, the thread Is made by the proce- 
dure described in Examples 4 and 5 whereby the 
thread, after slitting, Is embedded In paper having 
windows at the surface of the paper. In reflected iig ht. 55 
the thread can be seen in the windows showing the 
colour of the thermochromic ink with considerably re- 
duced visibility in the bridges. In transmitted light the 



thread appears as a continuous line the colour of the 
thernmchromic Ink. 

On warming to 35^, the thermochromic ink be- 
comes colourless revealing a partial message or in- 
dicia in the windows in reflected light (see Fig. 4) and 
a continuous message or indicia in transmitted light 

EXAIV1PLE 8 

In this Example, the thread is made according to 
the procedure described in Example 4, except in that 
the base thread is of metallised polyester with a de- 
metallised image, message, logo or other indicia as 
described in Patent Specification EP 0319157. The 
thread is coated on both sides with thermochromic ink 
and embedded into paper. In reflected light the visi- 
bility of the thread is considerably reduced. In trans- 
mitted light the thread appears as a continuous dark 
line. 

On warming to 35^*0, the thermochromic ink be- 
comes colourless and the thread appears in transmit- 
ted light as a dark line with light lettering or indicia. 

EXAMPLE 9 

In this Example, the thread made according to 
the procedure described in Example 6, except in that 
the base thread is of metallised polyester with a de- 
metailised Image, message, logo or other indicia. The 
thread is coated on both sides with thermochromic Ink 
prior to slitting and is embedded in paper having win- 
dows. In reflected light the thread can be seen in the 
windows having the colour of the thermochromic ink. 
In transmitted light the embedded portion of the 
thread appears as a continuous dark line with nega- 
tive lettering or indicia the colour of the thermochrono- 
ic Ink. 

On warming to 35^C, the thermochromic ink be- 
comes colourless. In reflected light the windows ap- 
pear grey with light lettering or indicia. In transmitted 
light they appear as a dark line with dear lettering or 
indicia. 

EXAMPLE 10 

The thread In this Example is made by the proce- 
dure described In Example 7, except in that the deme- 
tailised thread is coated on one side only with thermo- 
chromic ink. After embedding in paper, the visibility of 
the thread In reflected light is considerably reduced, 
tn transmitted light the thread appears as a continu- 
ous dark line with feint lettering or Indicia the colour 
of the thermochromic ink. 

On warming to 35''C the thermochromic ink be- 
comes colourless and the lettering or indicia be- 
comes dear and colourless. 
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EXAMPLE 11 

The thread in this Example is made by the proce- 
dure described in Example 9, except in that the deme- 
tallised thread is coated on one side only with ther mo- s 
chromic ink. In reflected light, if the thread is ink side 
down, demetallised strips bearing a message, name, 
logo or other indicia the colour of the thermochromic 
ink can be viewed in the windows. The visitpility of the 
thread in the embedded bridges is considerably re- 
duced. J 

If the thread is positioned ink side up, then the 
thread can be seen in the windows in reflected light 
showing the colour of the thermochromic ink. The vis- 
ibility of the thread in the embedded bridges remains is 
considerably reduced. 



On warming to 35*>C, the thermochromic ink be- 
comes colourless. In reflected light the thread can be 
viewed in windows as metalised strips with dear let- 
tering or indicia. In transmitted light the thread ap- 
pears as a continuous dark line with clear lettering or 
indicia. 

EXAMPLE 12 

In this Example, the thread is made according to 
the procedure described in Example 1, except in that 
the thermochromic ink Is printed on the substrate with 
a message, name, logo or other indicia which in trans- 
mitted tight reveals the print 

On warming to 35<'C, the colour of the printing 
disappears producing a thread which is virtually invi- 
sible. 

EXAMPLE 13 

The thread in this Example is made by the proce- 
dure described in Example 6, except in that the ther- 
mochromic ink is printed on the substrate vlith a mes- 
sage, name, logo or other indicia which is visible in the 
windows in reflected light and is visible as continuous 
print in transmitted light I 

On warming to SS^'C, the colour of the print dis- 
appears producing a thread which Is considerably 
less visible in reflected and transmitted light 

EXAMPLE 14 

The thread in this Example is made bylthe proce- 
dure described In Examples 12 and 13, except in that 
the printing with the thermochromic ink produces a 
negative clear message, name, logo or ot|her Indicia 
surrounded by coloured background. 

On warming to as^'C. the thermochromic Ink be- 
comes colourless producing a thread which is vh-tu- 
ally invisible In reflected and transmitted light 
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EXAMPLE 15 



The thread of this Example is made by the proce- 
dure described in Examples 1 to 8, except in that the 
thread is coated with a blend of two or more thermo- 
chromic compounds in the form of an ink. For exam* 
pie a magenta coloured compound from SICPA UK, 
which on warming to 35°C, becomes colourless plus 
a yellow compound from Ubichem Ltd (Code No. R5), 
which on warming to 50^ becomes orange. 

In the unactivated state the thread appears deep 
red. On warming to ZS^'C the deep red colour disap- 
pears and the thread appears yeDow. On further 
warming to SO'^C the thread darkens to an orange col- 
our. If the thread substrate bears microprint letters, 
message, logo or other indicia which are printed in 
deep red, they will only be visible when the thread ap- 
pears yellow or orange. 



20 EXAMPLE 16 

The thread of this Example is made by the proce- 
dure described In Example 15, except In that the high- 
er temperature thermochromic compound (for exam- 
25 pie from Ubichem) is compounded into an ink and the 
substrate is printed with a message, name, logo or 
other indicia. A lower temperature thermochromic ink 
(for example magenta from SICPA UK) Is printed over 
the top. 

30 On warming to 35^C. the magenta ink colour dis- 
appears and the yellow print is virtually invisible. On 
further warming to 50<>C the yellow print turns to or- 
ange and becomes more visible. 

35 EXAMPLE 17 



In this example, the thread is made according to 
the procedure described in Examples 1-7, except in 
that Instead of coating the thread with the thermo- 
chromic ink, the thermochromic component is incor- 
porated into the substrate prior to slitting. 



EXAMPLE 18 

The thread In this Example is made according to 
the procedure described In Examples 1 to 14, except 
in that the thermochromic compound is colourless at 
room temperature but becomes coloured on warm- 
ing. 

EXAMPLE 19 

In this Example the base substrate includes a ho- 
lographic, diffractlve or colour shift effect. 

EXAMPLE 20 

In this Example, the thread includes an additional 
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security feature comprising a UV fluorescent dyestuff 
which is coioured when iliuminated with UV light. 

EXAMPLE 21 

In this Example the thread includes a machine 
readable feature (for example a magnetic feature) on 
the thread which allows automatic detection and in^ 
dentif ication of a document 

It will be noted from the foregoing that according 
to this invention there is provided a security thread for 
use in security articles, said thread comprising a sub- 
strate having a coating on one or both sides of the 
substrata, said coating containing a thermochromic 
material selected from pigments and dyestuffe which 
material changes from coloured to colourless when 
the temperature of said pigment or dyestuff is 
changed to the activation temperature. 



ture or above both sides of the thread appear as 
metallised thread having colourless demetalltsed 
indicia. 

5 5. A security thread as claimed in claim 4 in which 
the metallised substrate is coated on both sides 
with the thermochrorhic coating, such that when 
the thermochromic coating becomes colourless 
the demetallised indicia are revealed. 

10 

6. A security thread as claimed in claim 1 or claim 
2 in which the thermochromic coating is applied 
as printed indicia to the substrate, such thatatthe 
activation temperature the printing disappears. 

IS 

7. A security thread for use in security artldes as 
claimed in daim 1, said thread comprising a sub- 
strate having a coating on one or both sides of the 
substrate, said coating containing a thermo> 
chromic pigment or dyestuff which is colourless 
when the temperature of the coating is below its 
activation temperature and which becomes col- 
oured when the coating is warmed to the activa- 
tion temperature or above. 

8. A security thread as claimed in claim 7 In which 
the thermochromic coating is applied as printed 
indicia to the substrate such thatatthe activation 
temperature or above the coating becomes col- 
oured and the indicia becomes visible. 

9. A security thread as claimed in any one of the 
preceding claims in which the coating or coatings 
are composed of a variety of thermochromic 
compounds which display differing colours, 
which compounds are activated at different tenrv 
peratures, such that as the thread is warmed or 
subsequently cooled it progresses through a pat- 
tern of changing colours. 

10. A security thread as claimed in any one of the 
preceding claims further including on one or both 
sides of the thread beneath the thermochromic 
coating or coatings, a dye or fluorescent material 
either In the substrate, on the surface of the sub- 
strate or in a coating on the surface of the sub- 
strate. 

11. A security paper comprising opposed surfaces 
for the provision of printing to identify a document 
formed from the paper, and positioned between 
the two surfaces of the paper as a security fea- 
ture a security thread dalmed In any one of the 
preceding claims. 

12. Security paper as daimed in claim 11 in which the 
thread is positioned partially between the surfac- 
es of the paper, portions of which thread are posi- 



Claims 

1 . A security thread for use in security artides. said 
thread comprising a substrate having a coating 
on one or both sides of the substrate, said coat- 2S 
ing containing a thermochromic material selected 
from pigments and dyestuffs which material 
changes from coloured to colourless when the 
temperature of said pigment or dyestuff is 
changed to the activation temperature. so 

2. A security thread for use In security artides as 
daimed in daim 1 , said thread comprising a sub- 
strate having a coating on one or both sides of the 
substrate, said coating containing a thermo- as 
chromic pigment or dyestuff which' is cdoured 
when the temperature of the coating is below its 
activation temperature and which becomes col- 
ourless when the coating is warmed to the acti- 
vation temperature or above. 40 

3. A security thread as daimed in claim 1 or daim 
2 in which the substrate is printed with indicia be- 
neath the coating, the odour of the indida being 
such that when the thermochromic coating be- 45 
comes colourless the Indicia are revealed. 

4. A security thread as daimed in claim 1 or daim 
2 In which one or both sides of the substrate have 
a metallised coating, which Is partially demetal- so 
lised to produce indida, and the thermochromic 
coating is provided on one side of the metallised 
substrate such that at a temperature below the 
activation temperature the thread when viewed 
from one side appears as a continuous coloured ss 
line and when viewed from an opposite side ap- 
pears as a metallised thread with demetallised 
coloured indicia and at the activation tempera- 
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tioned in windows where there is no or vtrtuaily 
no paper fibres on the thread. 

13. Security paper as claimed in claim 11 or claim 12 
in which the thread has indicia theiecn. and the 
thread is slit to produce registered indii :ia with re- 
spect to the edge of the thread, or unregistered 
indicia. 

14. Security paper as claimed in daim 11, claim 12 to 
or claim 13 wherein said paper is a laminate of at 
least two sheets with the security thread posi- 
tioned between the laminated sheetsJ 



1 5. A banlcnote or other security document when pro- is 
duced from paper as claimed in any onje of dai ms 
11 to 14. 



20 



2S 



30 



35 



40 



45 



SO 



55 



8 



0 



EP0 608 078 A1 







BNSOOCID: <EP ^06O8O7M1 J.> 



EP 0 608 078 A1 



Empeu PMkm 



iXJROPEAN SEARCH REPORT 



94 30 0264 



DOCUMENTS CONSIDERED TO BE RELEVANT 



A 
A 
A 
A 

A,D 



EP-A-0 243 285 (AUSSEDAT-REY) 

* the whole docunent * 

EP-A-0 400 220 (AfiFA-GEVAERT NV) 

* the Whole docunent * 

DE-B-12 28 972 (KONIG) 

* the whole documant * 

FR-A-2 643 661 (ARJONARI-PRIOUX) 

* the whole docunent * 

EP-A-O 319 157 (PORTALS LTD) 

* the whole docuaent * 



1-15 
1-15 
1-15 

I- 15 

II- 15 



021N21/48 
D21H21/42 
B4201S/00 



TXCHNICALnaJIB 



D21H 
G070 
B420 



newt fan tea *MiB i« br ill ( 



THE HAGUE 



30 March 1994 



Songy* 0 



CAIWOtV or ORP DOOaOMIS 

I 

XipttOatailjriiiMtlftakMalaM j 
V : MrtScBluly nifnat If CBBMMi «!tb iBRte 

O X mm mkm iHadmam ! 
P;lDf ■iUH iiummwui 



T:(kiBi7or|rtid9lt 
K : wUv IBM iooi 



tgtbc 



roTttoi 



10 



.080807eA1J.> 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT.TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□'lines OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: ' 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please^do not report these problems to 
the IFW Image Problpa Mailbox. 



